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DETAILED ACTION 
Remark. 

1 . This is action is re-opened in view of the request submitted 2/27/08. 

Specification 

2. The amendment to the specification received 9/5/07 is acknowledged and entered. The 
amendment puts the specification back into its original filed form. 

Applicant provided a dictionary definition of "residual" as a difference of compared data. 
The prior art teaches fUtered data which is the same as residual data since in a fihering process 
data is compared and a difference taken, see dictionary definition provided. Also, the difference 
is also known as a residue according to the definitions provided. 

The definitions will be adopted in prosecuting the claims. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 5-7, 9, 10, 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McBrien et al (2003/0139860) in view of Wikipedia encyclopedia (copy is labeled as "A" and 
attached) 
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Regarding claim 1, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose a fault 
detection system for detecting faults in a turbine engine, the fault detection system comprising: 

a sensor data processor (14, 16; sec. 0050), the sensor data processor configured to 
receive sensor data (see QS, NP, NR, etc; sec. 0050, 0051) from the turbine engine and augment 
(data is filtered, conditioned, compared to thresholds, etc) the sensor data to provide an 
augmented data set, wherein the sensor data processor (14, 16) is configured to augment the 
sensor data by generating residuals (the filtered or conditioned data, etc are residuals; sec. 0050, 
005 1) from the sensor data and determining a rate of change of the residuals (horse power 
deviation ratio. Note that the horse power is computed from the augmented i.e. conditioned 
sensor data; sec. 0051-0057. The HP NP DEV RATI is an average sum of all the horse power 
contribution from sensors. However, the average sum is still horse power as shown the 
equations in sec. 0057); and 

a fuzzy logic inference system 30, the fuzzy logic inference system configured to receive 
the augmented data set (the data from mits 14, 16 is passed through units 18, 20 and then to the 
fuzzy logic system 30; fig. 3), and wherein the fixzzy logic inference system 30 includes a 
plurality of membership fimctions, and wherein each of the plurality of membership fiinctions is 
associated with at least one data type in the augmented data seta, and wherein the fuzzy logic 
system is configured to fuzzify the augmented data set using the plurality of membership 
functions and analyze the augmented data set to determine a likelihood that a fault has occurred 
in the turbine engine (abstract; sec. 0048, 0066-0068; when the ratio is above a or below a given 
number, it is determined that there is a likely hood or probability that a fault is in the engine). 
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McBrien teaches rate of change of residuals because in McBrien sensor data is sampled, 
filtered and converted into a horse power deviation ratio. That is Wikipedia document teaches 
that power is a ratio of work with respect to time. That is the rate of change of work with respect 
to time is power. Therefore after reading Wikipedia it would have been obvious to one of 
ordinary skill in the art, at the time the invention was made, that the sensor data converted to 
power in McBrien constitute rate of change or residual data. 

Regarding claim 5, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose the system of 
claim 1 wherein the sensor data processor is configured to augment the sensor data by computing 
a margin (reference value, sec. 0051) for the sensor data. 

Regarding claim 6, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose the system of 
claim 1 wherein the sensor data comprises engine speed data, fuel fiow data and exhaust gas 
temperature data (sec. 0051-0054). 

Regarding claim 7, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose the system of 
claim 1 , wherein the sensor data processor is configured to receive exhaust gas temperature data 
and wherein the sensor data processor is configured to augment the exhaust gas temperature data 
by determining exhaust gas temperature margin data corresponding to a difference between the 
exhaust gas temperature data and a maximum safe temperature. 

Regarding claim 9, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose the system of 
claim 1 wherein the fuzzy logic inference system includes a plurality of rules, and wherein the 
fuzzy logic system is configured to evaluate the fuzzified augmented data set according to the 
plurality of rules. 
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Regarding claim 10, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose the system 
of claim 9 wherein the fiizzy logic inference system is fiirther configured to aggregate outputs of 
the plurality of rules and defiizzifies the aggregated ou^ut for input into a diagnostic system. 

Regarding claim 11, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose the system 
of claim 10 wherein the aircraft system comprises a turbine engine and the sensor data, exhaust 
gas temperature data, engine speed data, and fiiel flow data (sec. 0051-0054), and wherein the 
sensor data processor is configured to augment the sensor data by generating residuals fi'om the 
exhaust gas temperature data, engine speed data and fuel fiow data (sec. 0051-0054), and 
wherein the sensor data processor is configured to fiirther augment the sensor data by 
determining a rate of change of the residuals (see claim 1), and wherein the sensor data processor 
is configured fiirther to augment the sensor data by determining a margin (reference value, sec. 
0051) for the exhaust temperature data corresponding to a difference between the exhaust gas 
temperature data and a maximum safe exhaust gas temperature for the turbine engine. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claim 31, 33, 34, 36-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McBrien et al (20030139860) in view of Martucci et al (6289274) and fiirther in view of 
Wikipedia document. 
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Regarding claim 31, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose an apparatus 
comprising: 

a processor (14, 16; sec. 0050); 

a fault detection program executed by the processor (14, 16; abstract, sec. 0050-0054). 

McBrien et al disclose programs, but does not disclose a memory storing the programs. 
However, Martucci et al teach of a memory coupled to a processor, wherein the memory 
comprises a fault detection program residing in the memory and being executed by a processor 
(14; col. 4, lines 60 to col. 5, line2). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify McBrien for the purpose of storing 
executable fuzzy programs on a memory; 

Thus, McBrien as modified by Matucci et al disclose the fault detection program 
including: 

a sensor data processing program (sec. 0050-0054, McBrien), the sensor data processing 
program configured to receive sensor data (see QS, NP, NR, etc; sec. 0050, 0051, McBrien) fi-om 
the turbine engine and augment (data is filtered, conditioned, compared to thresholds, etc) the 
sensor data to provide an augmented data set, wherein the sensor data processing program is 
configured to augment the sensor data by generating residuals (the filtered or conditioned data, 
etc are residuals; sec. 0050, 0051, McBrien) from the sensor data and determining a rate of 
change of the residuals (horse power deviation rate. Note that the horse power is computed from 
the augmented i.e. conditioned sensor data; sec. 0051-0057. The horse power rate of change for 
each sensor is provided respectively in the equations in sec. 0057, McBrien); and 
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a fuzzy logic inference program 30, the fiizzy logic inference system configured to 
receive the augmented data set (the data from units 14, 16 is passed through units 18, 20 and then 
to the fuzzy logic system 30; fig. 3; McBrien), and wherein the fuzzy logic inference system 30 
includes a plurality of membership functions, and wherein each of the plurality of membership 
functions is associated with at least one data type in the augmented data seta, and wherein the 
fuzzy logic program is configured to fuzzify the augmented data set using the plurality of 
membership functions and analyze the augmented data set to determine a likelihood that a fault 
has occurred (absfract; sec. 0048, 0066-0068; when the ratio is above a or below a given number, 
it is determined that there is a likely hood or probability that a fault is in the engine; McBrien). 

McBrien in view of Matucci teach rate of change of residuals because in McBrien sensor 
data is sampled, filtered and converted into a horse power deviation ratio. That is Wikipedia 
document teaches that power is a ratio of work with respect to time. That is the rate of change of 
work with respect to time is power. Therefore after reading Wikipedia it would have been 
obvious to one of ordinary skill in the art, at the time the invention was made, that the sensor 
data converted to power in McBrien constitute rate of change or residual data. 

Regarding claim 33, McBrien et al (absfract, figs. 1, 3-7; pages 2-5) disclose the 
apparatus of claim 31 wherein the sensor data comprises engine speed data, fuel flow data and 
exhaust gas temperature data (sec. 0050-0054). 

Regarding claim 34, McBrien et al (absfract, figs. 1, 3-7; pages 2-5) disclose the 
apparatus of claim 3 1 wherein the sensor data processing program is configured to receive 
exhaust gas temperature data and wherein the sensor data processing program is further 
configured to augment the exhaust gas temperature data by determining exhaust gas temperature 
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margin data corresponding to a difference between the exhaust gas temperature data and a 
selected maximum safe exhaust gas temperature for the turbine engine. 

Regarding claim 36, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose the 
apparatus of claim 3 1 wherein the fuzzy logic inference program includes a plurality of rules, 
and wherein the logic system is configured to evaluate the fiizzifed augmented data set according 
to the plurality of rules. 

Regarding claim 37, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose the 
apparatus of claim 36 wherein the fuzzy logic inference program is configured to further 
aggregate outputs of the plurality of rules and defuzzify the aggregated output for input into a 
diagnostic system. 

Regarding claims 38 McBrien et al (abstract, figs. 1, 3-7; pages 2-5) disclose the 
apparatus of claim 31, wherein the sensor data comprising exhaust gas temperature data, engine 
speed data, and fuel flow data, and wherein the sensor data processing program is configured to 
augment the sensor data by generating residuals from the exhaust gas temperature data, engine 
speed data, and fuel flow data (sec. 0050-0054), and wherein the sensor data processing program 
is configured to fiirther augment the sensor data by determining a rate of change of the residuals 
(see claim 31), and wherein the sensor data processing program is configured to further augment 
the sensor data by determining a margin for the exhaust gas temperature data corresponding to a 
difference between the exhaust gas temperature data and a maximum safe exhaust gas 
temperature for the turbine engine. 

7. Claims 39-45 are rejected under 35 U.S.C. 103(a) as being unpatentable over McBrien et 
al (20030139860) in view of Brown et al (53771 12). 
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Regarding claim 39, McBrien et al (abstract, figs. 1, 3-7; pages 2-5) a fault detection 
system for detecting faults in a turbine engine, the fault detection system comprising: 

a sensor data processor (14, 16; abstract, sec. 0050-0054) the sensor data processor 
configured to: 

receive sensor data from the turbine engine (see QS, NP, NR, etc; sec. 0050, 0051); 

determine a rate of change of sensor data residuals (the filtered or conditioned data, etc 
are residuals; sec. 0050, 0051); and 

a fuzzy logic inference system 30, the fiizzy logic inference system configured to receive 
the sensor data residuals (the data from units 14,16 is passed through units 1 8, 20 and then to the 
fuzzy logic system 30; fig. 3), and wherein the fuzzy logic inference system 30 includes a 
plurality of membership functions, and wherein the fuzzy logic system is configured to fuzzify 
the sensor data residuals using the plurality of membership functions to determine a likelihood 
that a fault has occurred in the turbine engine (abstract; sec. 0048, 0066-0068; when the ratio is 
above a or below a given niimber, it is determined that there is a likely hood or probability that a 
fault is in the engine). 

Although McBrien disclose sensing engine data, they did not particularly disclose 
exhaust gas temperature data, engine speed data, and fuel flow data. However, Brown et al teach 
of a turbine engine wherein a sensor data processor (202, col. 3, lines 42-56; figs 1, 2) the sensor 
data processor configured to" 

receive sensor data fi-om the turbine engine the sensor data including exhaust gas 
temperature data, engine speed data, and fuel flow data (202, col. 3, lines 42-56; col. 9, lines 8- 
11; figs 1,2). 
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generate exhaust gas temperature residuals (implies comparing and taking a difference) 
by comparing the exhaust gas temperature data to expected values of exhaust gas temperature 
(abstract, col. 3, lines 42-56) 

generate engine speed residuals (implies comparing and taking a difference) by 
comparing the engine speed data to expected values of engine speed (abstract, col. 3, lines 42- 
56); 

generate fiiel flow residuals (implies comparing and taking a difference) by comparing 
the fuel flow data to expected values of fiiel flow (col. 9, lines 8-11; flgs 1, 2). 

Thus Mcbrien as modified by Brown et al disclose a sensor data processor configured to: 
determine a rate of change of the exhaust gas temperature residuals; 
determine a rate of change of the engine speed residuals; 
determine a rate of change of the fiiel fiow residuals; and 

a fuzzy logic inference system, the fuzzy logic inference system configured to receive 
the exhaust gas temperature residuals, the engine speed residuals, the fuel fiow 
residuals, the rate of change of the exhaust gas temperature, re residuals, the rate ol' 
change of the engine speed residuals, and the rate of change of the fuel flow residuals, 
and wherein the fuzzy logic inference system includes a plurality of membership 
functions, and wherein the fuzzy logic system is configured to fuzzify the exhaust gas 
temperature residuals, the engine speed residuals, the fiiel flow residuals, the rate of 
change of the exhaust gas temperature residuals, the rate of change of the engine 
speed residuals, and the rate of change of the fiiel fiow residuals using the plurality o f 



Application/Control Number: 1 0/628,085 Page 1 1 

Art Unit: 3664 

membership functions to determine a likelihood that a fault has occurred in the 
turbine engine. 

Regarding claim 40, McBrien et al (abstract, figs. 1, 3-7; pages 2-5)/Brown et al disclose 
the system of claim 39 wherein the plurality of membership functions include a low membership 
function, a medium membership function and a high membership function (see fig. 5, McBrien). 

Regarding claim 41, McBrien et al (abstract, figs. 1, 3-7; pages 2-5)/Brown et al disclose 
the system of claim 40 wherein the low membership function comprises a first sigmoid function, 
and wherein the medium membership function comprises a trapezoid function, and wherein the 
high membership function comprises a second sigmoid function. 

Regarding claim 42, McBrien et al (abstract, figs. 1, 3-7; pages 2-5)/Brown et al disclose 
the system of claim 40 wherein the fiizzy logic inference system is configured to fiizzily the 
exhaust gas temperature residuals, the engine speed residuals, the fuel flow residuals, the rate of 
change of the exhaust gas temperature residuals, the rate of change of the engine speed residuals 
and the rate of change of the fuel flow residuals using the plurality of membership functions by 
generating an aggregated output function from the plurality of membership functions (MCBrien, 
fig. 5). 

Regarding claim 43, McBrien et al (abstract, figs. 1, 3-7; pages 2-5)/Brown et al disclose 
the system of claim 42 wherein the fuzzy logic inference system is configured to determine a 
likelihood that a fault has occurred in the turbine engine by determining a centroid of area under 
the aggregated output function (MCBrien, fig. 5). 

Regarding claim 44, McBrien et al (abstract, figs. 1, 3-7; pages 2-5)/Brown et al disclose 
the system of claim 43 wherein the fault comprises a high pressure spool fault. 
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Regarding claim 45, McBrien et al (abstract, figs. 1, 3-7; pages 2-5)/Brown et al disclose 
the system of claim 39 wherein the sensor data processor is configured to determine the rate of 
change of the exhaust gas temperature residuals using a linear fit of the exhaust gas temperature 
residuals, and wherein the sensor data processor is configured to determine the rate of change of 
the engine speed residuals using a linear fit of the engine speed residuals, and wherein the sensor 
data processor is configured to determine the rate of change of the fiiel flow residuals using a 
lineal fit of the fiiel flow residuals (see flg Brown, flgs. 8-12). 

Response to Arguments 
8. Applicant's arguments filed 2/27/08 have been fully considered but they are all not 
persuasive. 

All 1 12 rejections have been withdrawn. 

All 102 rejections have been withdrawn. 

Applicant argues that McBrien does not teach calculation of residuals, particularly that 
the filtering and conditioning of sensor data in McBrien is not calculation of residuals. The 
examiner disagrees. Residuals refers to a difference between data observed and expected values 

See Wikipedia documents labeled "B". McBrien teaches a deviation in data observed. A 
deviation is also known as a difference between observed data. See Wikipedia document labled 
"C". Applicant's dictionary definition submitted 9/5/2007 in the remarks admits that residuals 
constitute a difference. 

Therefore, the prior art anticipate the claims. 
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Applicant further argues that the prior art McBrien et al do not disclose "deviation rate", 
but instead disclose "deviation ratio". The examiner disagrees and refers applicant to the 
dictionary definition submitted by the examiner. The definition indicates that "rate" and "ratio" 
are the same. Therefore, "deviation ratio" and "deviation rate" are the same. McBrien also 
shows that the sensor data are mapped as seen in units 45 fig. 5. The graphs therein show a 
slope, thus a rate of change. It is further noted that the bar chart of fig. 2 shows rate of change of 
data across the board. It is further noted that McBrien section 0059 analyses deviation ratios of 
sensor and determines which has the largest deviation, thus a rate of change of sensor data is 
determined. As already mentioned above and admitted by applicant, "residuals" refers to a 
difference in compared data. McBrien disclose comparing engine sensed data to a mean thus 
determining "residuals" as defined by applicant. McBrien also discloses filtering which meets 
applicant's definition of "residuals" since data is compared and a difference taken in a filtering 
process. McBrien' s filtered data are mapped and a slope therefor shown, thus disclosing a rate of 
change of sensor data residuals. As already mentioned, McBrien discloses deviation ratio which 
means deviation rate. 

McBrien teaches rate of change of residuals because in McBrien sensor data is sampled, 
filtered and converted into a horse power deviation ratio. That is Wikipedia document teaches 
that power is a ratio of work with respect to time. That is the rate of change of work with respect 
to time is power. Therefore after reading Wikipedia it would have been obvious to one of 
ordinary skill in the art, at the time the invention was made, that the sensor data converted to 
power in McBrien constitute rate of change or residual data. 
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Applicant further argues that McBrien does not disclose a fiizzy logic inference system 
because McBrien discloses "fuzzy logic calculations" which perform calculations relating to 
bypass, stopping, or enabling the fault detection system. The examiner disagrees and notes that 
applicant is reading limitations from the specification into the claims. This is improper. As 
admitted by applicant, McBrien discloses a fiizzy logic system. Applicant particularly argues 
that McBrien does not disclose "membership fiinctions" in the fiizzy logic system. The examiner 
disagrees and notes that unit 30 of fig. 3 is a fiizzy logic system. Unit 30 if further defined in fig. 
4 to show membership functions which refer to the different units (34, 34, 36, the boxes with the 
mathematical symbols, etc) that make up the fuzzy logic system. As already noted, McBrien 
determine faults in a turbine engine. Thus McBrien disclose a likelihood that a fault has 
occurred. McBrien further uses a fiizzy logic inference system including membership fimctions 
as already explained. Thus McBrien discloses the claimed limitation. 

Applicant further argues generally that the combination of McBrien and Matucci is 
improper, but does not point out why the combination is improper as a 103 (a) rejection. 

Applicant further argues generally that the combination of McBrien and Brown is 
improper, but does not point out why the combination is improper as a 103 (a) rejection. 

The examiner believes that the 103 rejections are proper for reasons provided above. The 
rejections thus stand. 
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Communication 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RONNIE MANCHO whose telephone number is (571)272-6984. 
The examiner can normally be reached on Mon-Thurs: 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Iran Khoi can be reached on 571-272-6919. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Ronnie Mancho 
Examiner 
Art Unit 3664 

6/22/2008 
/Khoi H Tran/ 

Supervisory Patent Examiner, Art Unit 3664 



